Objective: Periodontitis and atherosclerosis diseases are chronic inflammatory disorders which are highly prevalent in populations. Nonsurgical periodontal intervention belongs to the initial therapy strategy to periodontal diseases. Periodontal pathogen can enter into blood stream through the ulceration epithelial resulting in bacteraemia when periodontitis is severe. The objective is to investigate the relationship between periodontitis and atherosclerosis diseases, and the influence of nonsurgical periodontal intervention on atheroma and atherosclerosis diseases. Methods: This study reviewed and analyzed the papers which published in the world associated with periodontitis or periodontal intervention on atherosclerosis diseases. Results: Periodontitis and periodontal infectious are important risk factors for atherosclerotic diseases. Much evidence has proved the durative severe periodontitis can result in bacteraemia and systemic inflammation, elevated C-response protein in serum, gingival microcirculation changed, periodontal microorganism reproduced, and endothelial dysfunction and endocarditis. Nonsurgical periodontal intervention can remove the pathogenesis bacteria and calculus to recover periodontal health. Effective periodontal therapy can reduce bacteraemia and stop the hurt to vessels. Nonsurgical periodontal therapy may interfere periodontal bacteria, inhibit inflammation response and C-response protein, improving gingival microcirculation and vessel epithelial function to prevent atherosclerosis. Conclusion: Nonsurgical periodontal intervention can improve or decrease the rate of atherosclerotic disease by interfere the severe periodontitis. The detailed mechanism of periodontal intervention on atheroma and atherosclerotic disease is still need to be explored.
INTRODUCTION
Periodontitis and atherosclerosis diseases are common chronic inflammatory disorders which are most prevalent in worldwide. Periodontal attachment loss and alveolar bone absorption are the main clinical symptom. Periodontal supportive tissue inflammatory and destructive induced by dental plaque. Nonsurgical periodontal intervention, which are initial therapeutic strategy to periodontal diseases, have the therapeutic effects to periodontitis and decrease the recurring rate of periodontitis by cleaning the plaque left on the root surface. Periodontal pathogen can enter into blood stream through the ulceration epithelial resulting in bacteraemia, which may contribute to atheroma and atherosclerosis diseases. Atherosclerosis cardiovascular diseases are the main causes of death in the Western world [1] . The clinical and epidemiological findings confirmed an intimately association between atherosclerotic diseases and periodontitis. Prevalence and incidence of atherosclerotic diseases are significantly increased in periodontal infection patients [2] . The evidence has proved that severe periodontitis plays a role in the initiation and development of atherosclerosis disease [3] . Researcher has showed poor periodontal status is an important risk factor for cardiovascular diseases and the consistent relationship between pocket depth and incident myocardial infarction [4] . Periodontal bleeding per se is the indicator of bacteraemia and gingival inflammation is correlated positively with the prevalence of bacteraemia [5] . A meta-analysis suggested that individuals with periodontitis have 1.14 -2.2 times greater risk of cardiovascular diseases compared to individuals without periodontitis [6] . In addition, experi-mental evidence has showed that periodontal pathogenic bacteria (Porphyromonas gingivalis) play a role in atherogenesis [7] .
Increased inflammatory cytokines and C-reactive protein (CRP) levels may contribute to atherosclerosis diseases and periodontitis. Nonsurgical periodontal intervention may reduce atherosclerosis by inflammatory response regulating of cytokine and CRP levels. Periodontal therapy had effects on the modification of inflammatory indicators in systemically healthy people [8] .
Whether severe periodontitis may lead to bacteraemia resulting in atherosclerosis diseases don't understand. The detailed mechanism of periodontal intervention on atherosclerosis diseases is still unclear. Whether periodontal intervention can be used as a therapeutic strategy to reduce atherosclerosis diseases is unknown. This study focuses on the influence of periodontitis and nonsurgical periodontal intervention on atherosclerosis diseases and prevents the morbidity and mortality of atherosclerosis cardiovascular disease.
PERIODONTITIS AND PERIODONTAL INTERVENTION ON SYSTEMATIC INFLAMMATION
Bacteria secretion and the accumulation of inflammatory mediators such as prostaglandin E 2 are the major causation factor leading to gingivitis, periodontal attachment loss and alveolar bone loss. The mechanism of prostaglandin E 2 on periodontitis is related to induce the blood vessel dilatation resulting in inflammatory cell and serum entering into the inflammatory tissue [9, 10] . The experiments in animals and humans have showed that the Non-Steroidal Anti-Inflammatory Drugs (NSAID), especially indomethacin, had better therapeutic effects on gingivitis [11] . NSAID can control periodontitis signifycantly and inhibit periodontal supportive tissue destructtion in subjects with naturally occurring and animal experimental periodontitis [12] . Indomethacin can inhibit the inflammatory cytokine prostaglandin E 2 formation in gingival and alveolar bone of guinea pigs to reduce the inflammatory response [13] . Inflammatory mediators of prostaglandin E 2 have been used as markers for active periodontal tissue breakdown and alveolar bone absorption many years ago. But the systemic effects of these local inflammatory markers have been largely neglected in 20 years ago. Recently, it has been showed that periodontal pathogens can invade gingival and periodontal tissues resulting in severe systemic infections such as atherosclerosis infections, brain abscesses [14] , and pulmonary infections [15] . Such inflammation occurs as a result of periodontal pathogens in locations remote from the oral cavity. Elevated interleukin 6 (IL-6) levels by bacterial lipopolysaccharide stimulated can promote coagulation and result in the development of atherosclerosis. Increased level of IL-6 is associated with both atherosclerosis and periodontitis. High plasma levels of tumor necrosis factor  (TNF-) and IL-6 have been associated with an increased risk of developing cardiovascular morbidity and mortality [16] . Peripheral blood mononuclear cells from periodontitis subjects released higher levels of TNF- and IL-6 than those from healthy subjects. A prospective study of healthy men showed that the IL-6 levels of those who subsequently had a myocardial infarction were higher than control without myocardial infarction during a 6-year follow-up [17] . The results showed that IL-6 levels may be a predictor of risk of myocardial infarction in healthy men. Severe periodontitis can result in systemic inflammation characterized by elevated serum IL-6 [18] . A study showed that subjects with both coronary artery disease and periodontitis had significantly higher serum IL-6 compared with subjects with coronary artery disease who had no periodontitis [19] . TNF- is related to the initiation and development of coronary artery and cardiovascular disease, and its levels increased in patients with periodontitis [20] .
Periodontal intervention on periodontitis can reduce the levels of pro-inflammatory cytokines at three months post-therapy, and thus may lower the incidence of atherosclerotic diseases. In addition, the study showed that periodontal therapy had small impact on levels of TNF- and IL-1 [21] . One study showed that periodontal therapy can lead to a decrease in IL-6 level [22] . In a recent study on coronary artery disease patients with periodontitis, periodontal therapy reduced serum IL-6 at 6 months post therapy [23] . Similar findings can be obtained in which periodontitis patients with coronary heart disease received periodontal therapy and control patients did not receive periodontal therapy. The serum IL-6 levels in periodontal therapy group decreased significantly than those in the control group at 3 months after periodontal therapy. A study reported serum TNF- levels significant decreases after periodontal therapy [24] . Periodontal therapy is more positively related with the decrease of systemic markers of inflammation. Another periodontal therapy combined application of oral hygiene instructions with extraction of hopeless teeth, scaling and root planning and local controlled delivery of minocycline at all pockets 4 mm or deeper led to better improvements as compared with mechanical debridement alone [25] .
effects of bacteria and secretion on periodontal tissue resulted in periodontitis. Calculus which calcified by periodontal bacteria plaque may cause the ulceration of pocket epithelial. Periodontal pathogen in periodontal pocket can enter into blood through the ulcerated epithetlial leading to bacteraemia when periodontitis is severe. The transitory bacteraemia may not harm the body seriously, but the persistent and abundant bacteria to get together into the blood to stimulate the vessel epithelial may contribute to endocarditis. The congregated periodontal bacteria may contribute to the atheroma and atherosclerotic diseases. Acute gingivitis and poor periodontal status is correlated positively with the prevalence of bacteraemia. Bacteraemia induce the micro vascular thrombus and endangeitis, and farther to result in atherosclerotic diseases and acute myocardial infarction. Periodontal bacteria and bacterial products entering into the blood stream are thought to be one of the key initiators of biological events linking to atherosclerotic vascular diseases [26] . Periodontal pathogens are present in atherosclerotic plaques and may play a role in the development of atherosclerotic diseases. Increasing risk for systemic disease in subjects suffering from periodontal disease could be an increased prevalence and severity because of bacteraemia associated with periodontal bacteria [27] . In vitro study support that Porphyromonas gingivalis, as a model pathogen, may activate host immune responses associated with atherosclerosis. An in vivo study demonstrates that the bacteria can accelerate atheroma deposition in animal models [28] . Periodontal bacteria are associated with the infections at distant organs. In order to evaluate whether periodontal bacteria can detect from atherothrombotic plaques and blood vessel specimens, the bacterial DNA from periodontal pathogens has been analyzed in human arterectomy biopsies [29] . Another study suggested low concentrations of lipopolysaccharide from Porphyromonas gingivalis and Prevotella intermedia can stimulate the secretion of interleukins by human macrophages. Periodontal pathogens may increase the risk of atherosclerotic diseases through the platelet activation and aggregation [30] .
About eight percent infectious can lead to endocarditic, which is more related to artery cirrhosis and acute myocardial infarction. The endocarditis is associated with perio-dontal diseases, including severe periodontitis and periodontal abscess. Therefore, study the strategy to interfere periodontitis is very important to prevent atherosclerosis cardiovascular diseases. Chen TL investigated the effects of periodontal scaling on bacteria in periodontal pocket and gingival crevicular fluid of the patients with periodontitis. Sixty cases with periodontitis were enrolled in the study and divided into periodontal scaling group and control group. The results showed that the percentage of bacillus, spirochetes of periodontal therapy group decreased more significantly and percentage of coccoid cells in pocket bottom increased more than control group. The gingival index, pocket depth and gingival crevicular fluid value were also decreased. The results represented that periodontal scaling can decrease the percentage of pathogenic bacteria in pocket bottom and decrease gingival index, pocket depth, and gingival crevicular fluid value [31] .
PERIODONTITIS AND PERIODONTAL INTERVENTION ON C-REACTIVE PROTEIN
C-response protein (CRP) is an acute phase reactant protein and responsible for the increase in the vascular inflammation. The main function is thought to active the complement system. The CRP levels in human's plasma go up rapidly after an acute inflammatory response. Patients with periodontitis had elevated CRP levels. CRP is mainly synthesized by hepatocytes, which are stimulated by different cytokines, especially IL-6 [32] . CRP measurement can provide a more sensitive means of detecting signs of inflammation. CRP in serum is significantly increased in patients with coronary heart disease and myocardial infarction. Plasma CRP increased has been proved as a major risk factor for cardiovascular disease, and may be used as an important indicator of coronary artery disease and acute myocardial infarction. In a cohort study noted that increasing levels of serum CRP were associated with the risk of cardiovascular events, and that CRP was the strongest indication of such risk events [33] . CRP can increase low density lipoprotein uptake into macrophages and inhibit endothelial nitricoxide syntheses expression in aortic endothelial cells. CRP can also induce adhesion molecule expression in human endothelial cells in serum and may contribute to the hypercoagulative state in cardiovascular disease. Recently, the evidence has demonstrated the serum CRP increased in systemically healthy subjects with periodontitis [34] . Patients with periodontitis have higher circulating numbers of granulocytes and higher CRP concentrations when compared with periodontal healthy subjects. A series of intervention trials have assessed the association between periodontitis and systemic inflammation. A study showed that periodontal therapy, which is composed of oral hygiene instructions, scaling and root planning and extraction of hopeless teeth, can result in a dose-dependent improvement in serum IL-6 and CRP. It was reported that subjects with periodontitis had 1.65 mg/l higher serum CRP compared with individuals without periodontitis [35] . One study showed that periodontitis patients with cardiovascular diseases or hypertension had significantly higher serum CRP concentrations than patients without periodontitis [36] . Recently, clinical trial showed a significant reduction of CPR levels and in-flammatory markers in serum of the patients with periodontal diseases after periodontal therapy [37] . Periodontal intervention and maintenance may contribute to the reduction of systemic inflammation and the incidence and morbidity of cardiovascular diseases [38] . Therefore oral disinfection agent suggests to be used as a short-term mean to inhibit periodontal pathogens within 24 h [39].
PERIODONTITIS AND PERIODONTAL INTERVENTION ON ENDOTHELIAL FUNCTION
The bacteria and its virulence can change the vessel endothelium function and promote the congregate of monocyte and blood platelet. The denaturalization and collection of blood platelet can stimulate the blood vessel and induce the little blood vessel contracture. Periodontal pathogens and secretion may spread out through the blood stream and infect atherosclerotic plaques, leading to inflammatory response and destruction of the vessel epithelial function [40] . Periodontitis and systemic inflammation may impair vascular function. A study indicated that the patients with periodontitis had higher levels of endothelial dysfunction measured as flow-mediated dilatation of the brachial artery than control group [41] . Endothelial dysfunction is thought to be the first inflammatory response change of the blood vascular endothelial leading to arteriosclerosis. Severe periodontitis is associated with an increased risk of arteriosclerosis disease. Although the mechanism responsible for the relationship between periodontitis and arteriosclerosis diseases is not fully understood, chronic inflammatory periodontal diseases may lead to dysfunction of the vascular endothelium. One study investigated the effects of periodontal therapy on vascular endothelial function. Twenty-two otherwise healthy subjects with moderate to severe periodontitis were enrolled and determined whether periodontal therapy would interfere endothelial function and inflammatory markers. The flow-mediated (endothelium dependent), nitroglycerin-mediated (endothelium-independent) dilation of the brachial artery, total and high-density lipoprotein cholesterol levels, and CRP and IL-6 in serum on baseline and 1 month after therapy were determined. The results showed that the periodontal therapy may improve periodontal pocket, flow-mediated dilation, and IL-6 in serum, as well as a trend to reduction CRP in serum, but there were no significant changes in nitroglycerin mediated dilation or in cholesterol levels. The study represented that improvement of endothelial function may be possible through elimination of severe periodontitis, and periodontal therapy may decrease inflammatory markers and improve the function of vascular endothelial [42] . Tonetti selected 120 patients with severe periodontitis and divided into periodontal care group (59 patients) or periodontal treatment group (61 patients). Endothelial function is assessed by measurement of the diameter of the brachial artery during flowmediated dilatation, and inflammatory markers and endothelial activation were evaluated before treatment and 1, 7, 30, 60, and 180 days after treatment. The results showed that the flow-mediated dilatation was signifycantly lower in the periodontal therapy group than control group, and the levels of CRP, IL-6, E-selection were significantly higher at 24 hours post-therapy. However, periodontal therapy resulted in significantly improved flowed-mediated dilatation and the plasma levels of Eselection compare with control group at 60 -180 days post-therapy. The results represented that periodontal health was associated with improvement of endothelial function [43] . Seinost investigated the endothelial function of 30 patients with severe periodontitis and 31 periodontal healthy subjects. The flow-mediated dilatetion was significantly lower in patients with periodontitis than in control group before periodontal therapy. Periodontal therapy (including scaling and root planning, topical antimicrobials) exhibited concomitant improvement in flow-mediated dilatation of the brachial artery and CRP levels in serum [44] .
PERIODONTITIS AND PERIODONTAL INTERVENTION ON MICROCIRCULATION
Inflammatory response of periodontal tissue can result in elevated lymphocyte and macrophage in gingival and periodontal ligament to interfere normal gingival and periodontal ligament microcirculation. Fifty-four patients with periodontitis and twenty-four periodontal health cases were enrolled in the experiment. The gingival blood flow, blood current velocity and blood concentration in gingival were measured by Laser Doppler Flowmeter, and the clinical periodontal indices were evaluated. The study showed that lower levels of gingival blood flow and blood current velocity were found in the periodontitis group than in the control group, and the higher levels of blood concentration was found in the periodontitis group than in the control group. The gingival blood flow, blood current velocity and blood concentration were more related to clinical indices and severity of periodontitis. Periodontitis can interfere with the gingival microcirculation [45] . A recent definitive trial investigated the effect of periodontal therapy (periodontal scaling and root planning) on the gingival microcirculation over 1 month period observation. The results showed that the gingival blood flow and blood velocity in gingival of aggressive and chronic periodontitis were increased at 1 month after periodontal therapy than therapeutic before. The gingival index and pocket depth at 1 month after periodontal therapy were improved than pre-therapy. The attachment loss of chronic periodontitis after periodontal therapy decreased than that of pre-therapy. The results showed that periodontal intervention had an important role in improving the gingival microcirculation, and the effect was associated with improving microcirculation [46] . Another study investigated the effects of periodontal scaling on gingival blood flow and gingivitis. The results showed that the gingival blood flow was increased significantly at 1 week after periodontal scaling, whereas the levels of gingival index, plaque index and calculus index decreased significantly after periodontal scaling. It showed that periodontal therapy could improve gingival microcirculation and alleviate gingivitis and periodontitis in marines [47] .
CONCLUSION
Periodontitis is considered to be a potential risk factor for atheroma and atherosclerosis diseases. The durative severe periodontitis may increase bacteraemia odds. Periodontal inflammatory response could exacerbate vascular inflammation via secreted cytokines and pathogens that ultimately modulate atherosclerosis. The inflammatory cytokine, CRP levels increased, endothelial dysfunction, and periodontal bacteria reproduce and gingival microcirculation changed is association with atherosclerosis diseases. Nonsurgical periodontal intervention may prevent bacteremia resulting in atheroma and atherosclerosis by regulating inflammatory cytokine and CRP levels, and inhibiting periodontal pathogen, and improving the endothelial function and gingival microcirculation to reduce periodontitis, and decrease the incidence and morbidity of atherosclerosis cardiovascular diseases. Carefully designed randomized trials based on longer followup observation and the detailed mechanism is required to be investigated. It could be speculated that nonsurgical periodontal intervention may be used as the therapeutic strategy to interfere atherosclerosis diseases worldwide.
